Persistent neurobehavioral effects of early postnatal domoic acid exposure in rats.
Domoic acid (DA) is a marine biotoxin, produced by the diatom Pseudo-nitzchia spp., which has been shown to cause cognitive impairment in adults who are exposed via contaminated seafood. The neurobehavioral consequences of developmental exposure are much less well understood. In a previous study, we showed that a single prenatal exposure to DA in rats at mid-gestation caused neurobehavioral changes that persist into adulthood including increased susceptibility to the benchmark amnestic drug scopolamine. In the current study, we examined the lasting neurobehavioral consequences of DA exposure on the first day of postnatal life, a time in rats marking the completion of the major phase of neuroproliferation and corresponding to week 24 of human gestation. The effects of DA exposure at doses from 0.025-0.1 mg/kg (s.c.) twice per day on each of postnatal days 1 and 2 were compared with vehicle-treated controls and rats treated by the same protocol with 1 mg/kg of kainic acid. Following kainic acid exposure, a sex-selective effect was seen with females but not males showing a significant slowing of response latency in the radial-arm maze. The high DA dose of 0.1 mg/kg was quite toxic causing lethality in all of the offspring exposed and this group was excluded from further analysis. When the offspring in the 0.05 mg/kg DA dose group were tested, significant hypoactivity in the Figure-8 maze was observed during adolescence. No significant DA effects were seen in response latency or choice accuracy on the radial-arm maze during either acquisition or with challenge of the amnestic drug scopolamine. Early postnatal DA exposure in the rat can be lethal and sublethal exposure can cause neurobehavioral effects manifest in modest hypoactivity during the adolescent period. However, the sublethal persistent neurobehavioral toxicity appears to be less pervasive than reported effects following DA administered mid-gestation.